An enhanced connectivity aware routing protocol for vehicular ad hoc networks by Maidorawa, Ahmadu
  
 
 
AN ENHANCED CONNECTIVITY AWARE ROUTING PROTOCOL FOR 
VEHICULAR AD HOC NETWORKS 
 
AHMADU MAIDORAWA 
A dissertation submitted in partial fulfilment of the 
requirements for the award of the degree of 
Master of Science (Computer Science) 
 
Faculty of Computing 
Universiti Teknologi Malaysia 
 
JULY 2013 
iii 
 
 
DEDICATION 
 
 
 
 
 
 
To my children Aishat, Hafsat and Ibrahim 
 
 
 
 
 
 
 
 
iv 
 
 
2  
3 ACKNOWLEDGEMENT 
First and for most I thank and glorify Allah for seeing me throughout my 
academic endeavors. In preparing this dissertation I was in contact with many 
researchers, lecturers and colleagues. They have contributed towards my understanding 
and thoughts. In particular, I wish to express my sincere gratitude and appreciation to my 
dissertation  supervisor, Assoc. Prof. Dr. Kamalrulnizam Abu Bakar, for his 
encouragement, guidance, constructive criticism and friendly attitude. Without his 
continued support and interest, this dissertation would not have been possible. I am 
indebted to all my lecturers for the  knowledge and moral attitude imparted.  I am very 
happy and associate myself with all of them. I also appreciate all the faculty 
administrative staff for their hard work and for creating a conducive environment for 
learning and research. My fellow students should also be recognized for their support. 
My appreciation extends to all my colleagues and others who have provided assistance at 
various occasions. Their views and tips are useful indeed. Unfortunately, it is not 
possible to list all of them in this limited space. 
 
 
I will like to thank the management of the Federal Polytechnic Bauchi and the 
Tertiary Education Trust Fund (TETF) for permitting and adequately funding my post 
graduate studies abroad.    
 
 
 I am grateful to my parents who constantly prayed and supported me for this 
period of study and research. I also appreciate my wife for her encouragement, patience 
and overseeing my responsibilities as a head of the family. Lastly but not the least, I will 
like to express my sincere gratitude to all my brothers, sisters, friends and well wishers 
for all the roles they played towards supporting me or my family during my absence. I 
thank you all. 
v 
 
 
4  
5 ABSTRACT 
Vehicular Ad Hoc Network (VANET) is a self organized and self maintained 
communication network that is spontaneously and wirelessly formed by moving 
vehicles to provide safety, entertainment and information to its users. To tap these 
benefits, efficient and reliable routing protocols are needed. Designing routing 
protocol in VANET is challenging as the result of high vehicles’ mobility that result 
in frequent network disconnections. This is why existing routing protocols include 
route error handling to cater for the disconnection problem. Most of these solutions 
are variations of keep and carry strategy with or without a feedback mechanism to 
the source node. These strategies are sometime unnecessarily prolong the packet 
delivery and worst even if they failed, a new path discovery process is re-launched 
and that create more control overhead that waste the useful bandwidth. Even with 
Preferred Group Broadcast re-initiating route request creates additional control 
overhead. In this research, an Enhanced Connectivity aware routing (ECAR) 
protocol is proposed. The protocol utilizes an alternative backup route anytime the 
primary route to destination fails. It also uses control broadcast to further reduce the 
number of broadcasts needed to find routes to destination by allowing only the 
furthest node that receives a route request packet to rebroadcast it further in the 
network. NS2 simulation experimental results show that the performance of ECAR 
protocol outperformed the original connectivity aware routing (CAR) protocol  by 
reducing the average packet delay by 28%, control overheads by 27% and increased 
the packet delivery ratio by 22%.  
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7 ABSTRAK 
Rangkaian lalu lintas Ad Hoc (VANET) adalah rangkaian komunikasi yang 
terbentuk dan terselenggara dengan sendiri secara spontan dan tanpa wayar oleh 
pergerakan kenderaan untuk membekalkan keselamatan, hiburan dan maklumat 
kepada pengguna. Untuk meraih manfaat ini protokol penghalaan yang efisyen dan 
boleh dipercayai diperlukan. Reka bentuk protokol penghalaan VANET sangat 
mencabar kerana rangkaian kerap terputus oleh sebab kenderaan sangat banyak 
bergerak Oleh sebab itu protokol penghalaan yang sedia ada memasukkan 
pengendalian ralat laluan untuk mengatasi masalah rangkaian terputus sambungan. 
Strategi ini kadang kala tidak perlu dan sangat tidak berkesan serta memperlambat 
penghantaran bingkisan. Walaupun strategi ini gagal, proses pencarian jalan baharu 
dilancarkan semula dan kawalan yang lebih ketat kepada pembuangan jalur lebar 
yang berguna diwujudkan. Pencarian semula laluan oleh Kumpulan Penyiaran 
Pilihan membentuk tambahan kawalan sedia ada. Dalam kajian ini protokol 
penyambungan penghalaan sedar dipertingkatkan (ECAR) dicadangkan. Protokol ini 
menggunakan laluan sokongan alternatif sebarang masa apabila laluan utama menuju 
destinasi gagal. Protokol ini juga menggunakan siaran kawalan untuk mengurangkan 
bilangan siaran yang diperlukan untuk mencari laluan menuju destinasi dengan 
hanya membenarkan nod jauh yang menerima permintaan bingkisan perjalanan ke 
siaran semula dan terus dalam rangkaian. Keputusan uji kaji simulasi NS2 
menunjukkan bahawa prestasi protokol ECAR mengatasi protokol sambungan asal 
penghalaan sedar (CAR) dengan secara purata mengurangkan kelewatan bingkisan 
sebanyak 28%, kos kawalan sebanyak 27% dan meningkatkan nisbah penghantaran 
bingkisan sebanyak 22%. 
 
